Preferential uptake of cytotoxic porphyrins from hematoporphyrin derivative in murine L929 fibroblasts and Chinese hamster ovary K1 epithelial cells.
Photodynamically induced loss of clonogenicity of murine L929 fibroblasts and Chinese hamster ovary K1 epithelial cells was determined with two different assays. It appeared that the loss of clonogenicity was much higher when 20 cells/cm2 were incubated with hematoporphyrin derivative (HPD) and illuminated, than when confluent cell layers were incubated with the same amount of HPD and illuminated prior to plating out. This dependency of cell killing on the experimental protocol was also observed when protoporphyrin (90-95% pure) was used as photosensitizer, but not when the cells were photodynamically treated with rose bengal or exposed to mitomycin C. Further, when cell layers were incubated with the residual solution that remained after the previous incubation of a confluent cell layer with HPD, illumination of these layers appeared to be almost non-toxic, although the overall porphyrin concentration in the residual solution was only slightly lower than in HPD. These results indicate that the porphyrins, responsible for loss of clonogenicity, are present in relatively small amounts in HPD and unpurified protoporphyrin and are preferentially taken up by the cells. Although 2-aminoisobutyric acid transport and DNA synthesis are among the most photosensitive targets with HPD, photodynamic treatment of L929 cells with the residual solution did not result in inhibition of the transport system and DNA synthesis. In contrast, the K+ content of the cells still decreased considerably, when utilizing the porphyrins, remaining in the residual solution as sensitizer. This indicates that under the present experimental conditions the disturbance of the membrane barrier function does not contribute to loss of clonogenicity of these cells and, moreover, that the photodynamically induced K+ leakage is caused by a component of HPD other than inhibition of 2-aminoisobutyric acid transport and DNA synthesis.